, and it has been used extensively in mechanistic photochemistry, although complications from radical trapping reactions are possible [ 31. It is also known that the singlet states of aromatic hydrocarbons are quenched by DTBN [4, 51. Singlet quenching was initially the subject of controversy as an early report indicated a decrease in the quenching rate constant with decreasing singlet energy of the quenchee [4]. However, a more recent study concluded that this was in error and the quenching rate is independent of singlet energy [5].
In spite of the extensive use of DTBN as a triplet quencher in mechanistic studies involving ketone photochemistry [6 -lo] there are significant gaps in our knowledge of its quenching abilities particularly with respect to the quenching of carbonyl singlet states. To learn more about DTBN as a quencher, especially regarding its use as a mechanistic probe of the photochemistry of ketones, we have studied room temperature fluorescence quenching using donors of varying types and singlet energies (Table 1) . We have, in addition, briefly examined the quenching of phosphorescence in room temperature fluid solutions (Table 2) to compare the singlet us. triplet quenching abilities of DTBN under comparable conditions. Several conclusions can be drawn from our results. We confirm the lack of dependence of singlet quenching rate on singlet energy and find that the quenching rate constants approach diffusion control for all compounds independent of chromophore and solvent. Because the numerical values of the singlet quenching rate constants depend on the value chosen for singlet lifetime, we have, in several cases, directly compared the fluorescence quenching abilities of DTBN and trens-1, 3-pentadiene as this ratio is independent of singlet lifetime and conjugated dienes have previously been used to quench the singlet states of both carbonyl cornpoundS [ 111 and aromatic hydrocarbons [ 121. The extremely rapid singlet quenching rate constants have implications in the use of DTBN in mechanistic photochemical studies. Thus, the possibility of singlet quenching must not be ignored in making for singlet quenching might easily and erroneously be interpreted in terms of a triplet quenching mechanism. DTBN quenching of the room temperature phosphorescence from carbonyl compounds (biacetyl, benzil and benzophenone) was complicated by changes in the observed phosphorescence intensities during spectroscopic examination of the degassed samples. These changes were only observed in samples containing DTBN; and in samples containing very low DTBN concentrations ('L lCY6M) the final phosphorescence intensities were actually greater than samples without DTBN. This behavior was independent of solvent (methylcyclohexane, cyclohexane, acetonitrile or benzene) and the method of purification, The observations suggested that DTBN was being destroyed in the spectrophotometer perhaps with concomitant loss of quenching impurity present initially in very low concentration. This was confirmed my monitoring the e.s.r. signal of DTBN (10m5 M) during irradiation [13] . The signal was unchanged in the dark but an 8% decrease was noted on irradiation for one hour. A similar DTBN solution containing 0.01 M biacetyl or benzophenone showed a decrease of 77% over the same irradiation time period. We do not wish to speculate on the mechanistic nature of our observations at this time 114 3 but we do want to emphasize the complications this would introduce into a mechanistic study. We have minimized this complication in our phosphorescence, quenching experiments by carefully shielding our samples from light during preparation and using only initial phosphorescence intentities in our Stern-Volmer plots. Because of these difficulties, biacetyl phosphorescence quenching could not be determined but satisfactory data were obtained for benzophenone and biacetyl. Comparison of the rates of DTBN quenching of benzil singlets and triplet states indicates that the rate of singlet quenching may be greater than that for the triplet. This result underscores our caution in the use of DTBN as a photochemical mechanistic probe.
In conclusion, DTBN is an effective quencher of both singlet and triplet states; therefore, care must be exercised in the interpretation of results obtained from its use as a mechanistic probe. In addition, one must be cognizant of the possibility of a donor required photodestruction of small amounts of DTBN in a photochemical or even a spectroscopic experiment.
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